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The present invention relates fo the produc- 
tion of stabilized polymer compositions having 
a minimum of discoloration. More particularly, 
it relates fo the production of certain acryloni- 
trile polymer spinning solutions and the process 
of forming therefrom, shaped articles such as 
iïbers, threads, yarns, films, etc., of improved 
color-free appearance. The improved spinning 
solutions of the present invention are made from 
certain organic solvents and homopolymers and 
copolymers of acry]onitrile, which polymers con- 
tain in the polymer molecule at least 80% by 
weight of acrylonitrfle. Such homopolymers and 
copo]ymers are referred to herein as "po]ymers." 
The term "spinning solution" is intended to in- 
clude extrudable polymer-solvent masses in the 
form of solid or semi-solid gels, viscous liquids, 
dispersions and true solutions. 
In the production of shaped articles from poly- 
mers of acrylonitrile, it is usually necessary to 
dissolve the polymers in a suitable organic sol- 
vent by means of heat, and to maintain such 
solutions at elevated temperatures for prolonged 
periods of rime during the spinning operation 
such as, for example, extruding such heated so- 
lutions into either heated air or hot liquid coag- 
ulating baths. During such operations, the color 
of the spinning solutions undergoes a progres- 
sive darkening which affects the color of the ar- 
ticles produced. 
According to the present invention, the dis- 
coloration of certain cyclic carbonate spinning 
solutions of acrylonitrile polymers is inhibited 
by incorporating in such solutions, a colorless 
ketonic compound having two ketonic carbonyl 
groups, only one hydrogen-bearing carbon atom 
between the two said ketonic groups, and the 
remainder of the ketonic compound consisting 
of carbon and hydrogen atoms. ïne cyclic car- 
bonate solvents used in the preparation of the 
spinning solutions of the present invention are 
the cyclic carbonates of 1,2-, 2,3-, and 1,3-dihy- 
dric aliphatic alcohols having no more than four 
carbon atoms in their alkylene radical and the 
acrylonitrile polymers used are the homopoly- 
mers and copolymers of acrylonitrile containing 
in the polymer molecule at least 80 % by weight 
of acrylonitrfle. 
The ketonic compounds employed in accord- 
ance with this invention may be exemplifled by 
the general structure 
o H o 
-___, 
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in which 11 and 12 are hydrocarbon groups 
which may take the form of alkyl, alkylene, aryl 
or aralkyl radicals, and in addition, 1i may also 
be hydrogen. These ketonic compounds may 
5 take the form of cycli.c compounds of the fol- 
lowing general structure, that is (a) where both 
of the t2 groups shown above form a single 
hydrocarbon group 
(a) 0 H 0 
o 
15 or (b) where 1 forms a single hydrocarbon 
group (X below) with either of the 1 groups 
(b) O H O 
0 
Advantageously, the sptnning solutions o tins 
invention may be extruded into a liqud coag- 
ulating medium and the freshly coagulated ma- 
terial then washed and processed as described 
ee hereinafter, to form shaped arMcles of improved 
eolor-free appearance. 
TgNcal colorless ketonic compounds which can" 
be used for the purpose of this invention are, 
ïor example, the following: 
30 C--C O--CH--C 0--C 
Acetylacetone 
CHaCH--C O--CH--C O--CH 
rolMonylacetone 
( C H): CH--C O--C H--C O--CH 
Isobutyryl acetone 
C2H--C O--CH--C O--CH5 
DiprolMonylmethane 
C«H--C 0--CH2--C O--CH 
DibenzoYlmethane 
C H--C O--CH--C O--CH 
Benzoylacetone 
CH--CH2 
C \C 0 
\CH--C 
C 
2-aceylcyclohexanone 
/ 
C2 
Cyclohexandione-2,4 
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The proportion of the ketonic compounds 
which may be inc0rporated in the acrylonitrile 
polymer solutions is relatively small; minor pro- 
portions in amounts of the order of about 0.1% 
to 3%, based on the weight of the solution, 
being suflicient for the purposes of the present 
invention. 
The following examples in which the parts 
and percentages given are by weight, will fur- 
ther illustrate this invention. If is understood, 
however, that the invention is hot intended to 
be ]imited by these examples. 
Examçl I 
A mixture of 20 parts polyacrylonitrile (Mol. 
wt. about 58,000), 80 parts ethylene carbonate, 
and 1 part acetylacetone was heated in air at 
100 ° C. for six hours. A clear solution was ob- 
tatned which had a very ïaint yellow color. A 
mixture oï the same quantifies of the same in- 
gredients but without the acetylacetone, turned 
a dark amber color in six hours at 100 ° C. There- 
after, while maintained af such temperature, each 
solution was extruded through a 40-hole spirmeret 
(0.003 inch orifice diameters) into a coagulating 
bath consisting of triethylene glycol af about 
120 ° C. for u distance of 25 inches bath travel. 
The coagulated bundle of laments was with- 
drawn from the bath and collected by a posi- 
tively-driven spool without imparting substan- 
tially any stretch to £he filaments. The spooled 
filaments were washed with sort water af room 
temperature fo remove substantially all of the 
coagulant. The washed yarn was led from the 
spool through a steam chamber af about 125 ° C. 
to u drum being driven af about 125 meters per 
minute, te yarn thereby being stretched about 
8.55 rimes ifs original length. The steam cham- 
ber consisted of a metal tube about 30 inches in 
length, having constricted orifices at both ends 
for the passage of thread therethrough 'and to 
minimize the escape oï steam. The yarn thus 
obtained was air dried and collected. The re- 
 sulting yarn had a tenacity of about 4.8 grams 
per denier and an elongation af break of about 
9%. If desired, the elongation of te yarn can be 
further increased by heat treating the yarn in a 
substantially relaxed condition. 
The yarn obtained from the spinning solution 
containing the acetylacetone, was a substantially 
color-free product. The yarn produced from the 
other spinning solution, however, had a yellowish 
cream color. The tenacity and elongation values 
of bot yarns were about the same. 
ExamDl II 
Mixtures containing 20 % by weight of the fol- 
lowing acrylonitrile copolymers were prepared in 
ethylene carbonate: 
(a) 95% acrytonitrile--5% vinylacetone (Mol. 
wt. about 55,000). 
(b) 98% acrylonitrile--2% styrene (Mol. wt. 
about 59,000). 
(c) 97% acrylonitrile--3% methyl methacryl- 
ate (Mol. wt. about 63,000). 
Corresponding mixtures (d), (e) and (]), re- 
spectively, were prepared which were similar to 
the above, except that each contained in addi- 
tion, 1% benzoylacetone based on the weight of 
the solutions. 
The six mixtures were placed in open test tubes 
and heated af 100 ° C. for a period of twelve hours. 
At the end of this rime, solutions (a), (b) and (c) 
were dark amber in color for a depth of about 
¼ tnch from the top surface exposed to the air, 
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whereas the corresponding benzoylacetone-con- 
taining solutions (g), () and (I) remained a 
pale amber color throughout. 
In a similar manner, the other ketonic rem- 
5 pounds of this invention can be used in place of 
benzoylacetone to give both relor-stabflized 
polymer solutions and also substantially color- 
free thread and yarn products. 
Among the cyclic carbonate solvents suitable 
10 for use in the practice of the present invention for 
preparing the polymeric acrylonitrile spinning 
solutions are, for example, propylene carbonate, 
trimethylene carbonate, 1,2-butylene carbonate, 
1,3-butylene carbonate, 2,3-butylene carbonate 
]5 and isobutylene carbonate. However, particular 
advantages are derived by the employment of 
ethylene carbonate. 
Thread and yarn products having especially ad- 
vantageous properties such as high orientation, 
_ high tenacity, high elastic rerevery, low shrink- 
age, low disreloration, high stability, etc., may be 
prepared from the compositions of this invention 
by using polyacrylonitrile or acrylonitrile re- 
polymers (containing at least 80% acrylonitrile) 
25 of vinyl esters such as vinyl acetate, vinyl for- 
mate, vinyl benzoate; vinyl ethers; and vinyl ke- 
fortes; acrylic acid and its esters and amides; 
methacrylic acid and its esters, amides, and 
nitrile; maleic, itaconic, fumaric acids and their 
30 esters, amides and nitriles; allyl alrehol and its 
esters; styrene and nuclear substituted styrenes; 
and the like. 
For various purposes if may be desirable to 
chemically and physically modify the polymeric 
35 compositions of this invention by the presence of 
other materials such as, for example, pigments, 
dyes, plasticizers, spinning agents, etc. 
The acrylonitrile polmers and copolymers may 
be prepared by any suitable polymerization 
40 method such as, for example, the ammonium 
persulfate cgtalyzed polymerization of monomer 
or monomers dissolved or emulsified in water. 
Molecular weights of these polymers and copoly- 
mers are preferably within the range of 10,000 
,5 and 25{},000, or even higher, although polymers 
having molecular weights between 40,000 and 
150,000 may be used with particular advantage in 
the production of shaped articles such as fila- 
ments, threads, yrns, etc. 
5o In general, polymer spinning solutions suitable 
for practicing this invention may be prepared by 
heating a mixture consisting of finely divided 
acrlonitrfle polymer, a eyclic carbonate solvent 
and a colorless ketonic compound of the -type de- 
55 scribed herein, to temperatures from about 50 ° C. 
to .100 ° C. For example, the solvent, ethylene 
carbonate, may be used with advantage fO pro- 
dure a spinning solution having a solids content 
between about 10% and.30% solids. Advantage- 
0 ously, the heated mixtures of poiymer and $l- 
vent or solutions thereof are maintai.ned, prior fo 
extrusion, in inert or oxygen-free atmospheres 
fo Iurther mînimize discoloration. The temper- 
atur of the spinning solutions af extrusion may 
65 be maintained with advantage between about 
5} ° C. and 125 ° C. ttowever, if desi.red, under 
suitable conditions, even higher tmperatures 
may be employed such as, for example, up to 
about 150 ° C. Such spinning solutions maF then 
7.0 be extruded into a liquid coagulating meditlm 
maintained af temperatures betveen about 50 ° C. 
and 150 ° C. or if desired, under suitable condi- 
tions, at a higher temperature such as, for ex- 
ample, up to about 170 ° C. The liquld coagulat- 
75 ing medium may, with advantage, consist of poly- 
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alkylene ether glycols such as, fdr example, tri- 
ethylene glycol, tetraethylene glycol, etc. Such 
coagulating media may consist of such glycols 
alone or such glycols may be diluted with suitable 
amounts of other materials such as, ïor example, 
varying quantifies of water or other organic 
compounds. In general, when water is em- 
ployed in combination with the glycol ethers, a 
lower bath temperature may be employed with 
advantage. 
The resulting coagulated material may then be 
withdrawn from the liquid coagulating medium 
and thereafter washed with an aqueous medium 
such as water. Washed articles such aS threads 
and yarns may thereafter be stretched up fo 
600-1000 percent or more. Such stretching may 
be accomplished in secondary baths containing 
materials simflar to those of the coagulating 
medium employed, or if desired, other heated 
media may be employed as, for example, in- 
ert liquids, vapors or gases, e. g. steam. 
The stretched products may be heat treated 
whfle in a relaxed condition at temperatures of 
between about 100 ° C. and 180 ° C. to improve 
 their physical properties. 
Oleaginous materials such as finishing oils or 
waxes, may be applied to the yarn and thread 
products after the heat treating step, or if de- 
sired, belote the heat treating step. 
The present invention hot only provides a 
color-stabflized spinning solution but in addition, 
provides a wet-spinning process for making im- 
proved polymer products. Thus, for example, the 
colorless ketonic compounds of the present in- 
vention do not affect the efficiency of the cyclic 
carbonate solvents and particularly, ethylene 
carbonate. Particular advantages are derived in 
this connection when employing ethylene car- 
bonate as the polymer solvent since neither the 
solvent efficiency nor the stability of the carbon- 
are is adversely affected. Moreover, the employ- 
ment of the ketonic compounds herein not only 
yields substantially color-free, odorless products, 
but in addition, such compounds do not adverse- 
ly affect the other physical properties of the 
fibers, nor cause corrosion of the metal equipment 
employed. 
I claire: 
1. A composition comprising the following: a 
polymer of acrylonitrile containing in the poly- 
mer molecule at least 80% by weight of acryloni- 
trile; as a solvent therefor a compound selected 
from the group consisting of the cycllc carbonates 
of 1,2-, 2,3-, and 1,3-dihydric aliphatic alcohols 
having no more than four carbon atoms in their 
alkylene radical; and a relatively small amount 
of a colorless ketonic compound having two 
ketonic carbonyl groups, said ketonic compound 
having only one hydrogen-bearing carbon atom 
between its ketonic groups, and the remalnder of 
said ketonic compound consisting of carbon and 
hydrogen atoms. 
2. A composition useful for the formation of 
shaped articles comprising the following: a poly- 
mer of acrylonitrile containing in the polymer 
molecule at least 80% by weight of acrylonitrfle; 
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as a solvent therefor ethylene carbonate; and a 
relatively small amount of a colorless ketonic 
compound having two ketonic carbonyl groups, 
said ketonic compound having only one hydro- 
5 gen-bearing carbon atom between its ketonic 
groups, and the remainder oï said ketonic com- 
pound consisting of carbon and hydrogen atoms. 
3. A composition as defined in claire 2 in which 
the diketone component comprises acetylacetone. 
10 4. A composition as defined in claire 2 in which 
the diketone comportent comprises benzoylace- 
tone. 
5. A composition as dened in claire 2 in which 
he diketone component comprises 2-acetylcyclo- 
15 hexanone. 
6. A composition as defined in claire 2 in which 
the diketone component comprises propionylace- 
tone. 
7. A cmnposition as defined in claire 2 in which 
2O the diketone component comprises cyclohexandi- 
one-2,4. 
3. A spinning solution useful ior the formation 
of filamentary material comprising the follow- 
ing: a polymer of acrylonitrfle containing in the 
- polymer molecule ai least 80% by weight of 
acrylonitrile; as a solvent therefor ethylene car- 
bonate; and between about 0.1% and 3.0% of a 
colorless ketonic compound having two ketonic 
carbonyl groups, said ketordc compound having 
a0 only one hydrogen-bearing carbon atom 
tween ifs ketonic groups, and the remainder of 
said ketonic compound consisting of carbon and 
hydrogen atoms; said polymer having a molec- 
ular weight between about 10,000 and 250,000 and 
.% comprising between about 10% and 30% by 
veight of the composition. 
9. The method of preparing an acrylonitrfle 
polymer spinning solution which comprises the 
steps of, admixing ethylene carbonate, a poly- 
40 mer of acrylonitrile containing in the polymer 
molecule at least 80% by weight of acrylonitrile, 
and a re]atively small amount of a colorless ke- 
tonic compound having two ketonic carbonyl 
groups, said ketonic compound having only one 
45 hydrogen-bearing carbon atom between its ke- 
tonic groups, and the remainder of said ketonic 
compound consisting of carbon and hydrogen 
atoms; and heagng said resulting mixture to an 
e!evated temperature. 
5O i0. The method of preparing an acrylonitrile 
polymer spinning solution as defined in claire 9 
in vchich the ketonlc compound employed com- 
prises acetylacetone. 
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